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(54) [Title of the Invention] 

METHOD FOR WASHING CHANNEL OF AUTO- SAMPLER AND AUTO- SAMPLER 
(57) [Claims] 

[Claim. 1] A method for washing the channel of an auto- sampler 
wherein a needle which has absorbed the sample solution established 
at the tip of the trial liquid absorption tube is inserted into the 
washing liquid, absorbing out this washing liquid by approximately 
the same operation as absorbing in the trial liquid to the sample 
liquid absorbing in tube by means of the needle, and 

next, inserting the needle into a washing port providing a 
discharge outlet, and under these conditions emitting the washing 
liquid by making flow the washing liquid in a reverse direction to 
the absorbing direction to the washing port outside of the needle, 
and 

the washing liquid which was emitted, by absorption processing, 
is discarded forcibly from the discharge outlet. 

[Claim 2] A method for washing the channel of an auto-sampler 
according to Claim 1 wherein a plurality of different washing liquids 
are prepared, and along with sequential insertion of the needle 
within this plurality 'of washing liquids the washing liquid is 
absorbed in and emitted out. 

[Claim 3] In an auto-sampler having a sample liquid absorbing 

tube on which a needle is mounted at the tip, a sample bottle which 
r • . . 

* Paragraph numbers take place for the original pagination in the foreign text. 



stores the sample liquid for absorption through the needle, and a 
path which supplies to a column the sample liquid which is absorbed 
by the needle comprising a washing bottle for storing the washing 
liquid, a washing port which provides a discharge outlet, and an 
absorption means connected to the discharge outlet, and after 
temporarily absorbing the washing liquid stored in the washing bottle 
by means of the needle which has absorbed the sample liquid, possibly 
discharging the absorbed washing liquid, together with moving to 
within the washing port, within the washing port from the needle, and 
in addition, absorbing the washing liquid emitted to the washing port 
from the needle by means of the absorbing means, possibly strongly 
discharging. 

[Detailed Description of the Invention] 
[0001] [Field of the Invention] 

This invention is used for the automatic sampler for HPLC, and 
relates to an improvement in the washing of washing a channel where a 
sample solution circulates. 
[0002] [Prior Art] 

Fig. 4 shows one example of the construction of a measuring 
device for a conventional auto-sampler. Based on this figure, a 
simple explanation is given of the operating principles. First, the 
six-way valve 1 provides the 6 ports A-F for switching the sample 
induction route and the sample exit route, and any of the ways for 
liquid routes shown in the solid or broken line can be selectively 
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made. The solid line conducts through the liquid route, executing 
downward migration of the sample absorption tube 2, with insertion of 
the needle 3 established at the tip to within the sample liquid 5 
which was filled in the sample bottle 4. Next, drawing out the piston 
of the measuring syringe 6, a specified quantity of the sample 
solution 5 is absorbed from the needle 3. 

[0003] Next, The broken line shows the condition of switching 
the liquid route of the six-way valve. Under these conditions, only 
the specified amount of the sample liquid is injected into the sample 
loop 7 by, pushing the piston of the measuring syringe 6. 

[0004] Afterwards, by switching the liquid route once again of 
the six-way valve the conditions reverts to the original solid line. 
Th^ eluted liquid 10 within the tank 9 is sends out to column 11 the 
sample within the sample loop by mans of the pump 8. The sample is 
detected by the detector 12, separating every component within the 
column 11. 

f one measurement cycle is complete, washing is performed 
within each liquid route by providing measurement for the next time. 
Here, first, washing occurs using the eluted liquid 10 within the 
liquid route through which the eluted liquid 10 has passed having 
pushed out the sample liquid 5. However, the path through which the 
eluted liquid 10 does not pass, that is, for example, the needle 3 
and the sample liquid absorption tube 2 are not washed by the. eluted 
liquid 10. Conventionally, with conditions shown, by the broken line 
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for switching the liquid path with a three-way valve 13, after 
absorbing the washing liquid 15 which filled within the washing 
liquid column 14 within the measuring syringe 6 by pulling on the 
piston of the measuring syringe 6, returns to the original solid line 
condition by switching the liquid route. of the three-way valve 13. 
The washing liquid 15 within the measuring syringe 6, by pushing the 
piston is supplied to the needle 3 by means of the sample liquid 
absorption tube 2. That is, the washing liquid 15 is made to flow in 
the opposite direction from that- when absorbing the sample liquid. By 
this reverse flow, the interior of the sample liquid injection tube 2 
and needle 3 are washed. 

[0006] However, the following problems exist with the described 
conventional washing method. That is, when the needle 3 is absorbing 
the sample liquid, in order to insert the needle's tip in the sample 
liquid 5, the sample liquid 5 is attached to the outside surface of 
the needle 3. Consequently, washing of some sample liquid 5 must also 
be done. However, using the conventional method, with the main goal 
to wash the internal liquid route exclusively by passing the washing 
liqu id 15 through t he sample liquid absorption tube 2, it is not 
jpossible_ t o complptpHy wash the exterior surface of the related 
needle 3 . 

[0007] In addition, when the sample liquid 5 is a sample from 
the body, such as blood serum or urine, protein and lipids adhere to 
the Teflon (trademark) forming each liquid path for the sample liquid 
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absorption tube 2. In order to eliminate the adhered protein, it is 
necessary to wash using alcohol, acid and every kind of organic 
solvent. However, with conventional devices, because there is only a 
single washing liquid column 14, the washing liquid 15 which can be 
supplied to the needle 3 when washing became of a single kind. 
Consequently, in. response to the type of sample liquid 5 to be 
measured, because one. kind is selected to give the best effect among 
the 3 kinds of washing liquids mentioned above, there is concern that 
a sufficient washing effect will not be demonstrated. That is, when 
washing liquid with alkali properties is used, it is not possible to . 
eliminate substances having acidic or organic solvent properties, and 
there is concern that substances adhered to the inner wall surfaces 
within the flow path will remain. 

[0008] This invention is aware of the previously stated facts 
and technical experience, and has as its goal to be able to 
accurately measure by washing the interior flow path through which 
flows the sample liquid, and furthermore to provide an auto-sampler 
flow path washing method and an auto-sampler which control 
contaminant generation. 

[0009] This invention is a method for washing the channel of an 
auto-sampler wherein a needle which has absorbed the sample solution 
_gshah1 -i shfi^ah the tip of the trial liquid absorption tube is 



inserted in to the washing liquid, absorbing out this washing liquid 
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by approximately the same operation as absorbing in the trial liquid 
to the sample liquid absorbing in tube by means of the needle, and 
next, inserting the needle into a washing port providing a discharge 
outlet, and under these conditions emitting the washing liquid by 
making flow the washing liquid in a reverse direction to the 
absorbing direction to the washing port outside of the needle, and 
the washing liquid which was emitted, by absorption processing, is 
discarded forcibly from the discharge outlet (Claim 1) . In addition, 
the invention is a method for washing the channel of an auto-sampler 
wherein a plurality of different washing liquids are prepared, and 
along with sequential insertion of the needle within this plurality 
of washing liquids the washing liquid is absorbed in and emitted out 
(Claim 2) . 

[0010] The auto-sample required to execute the stated method is 
an auto- sampler having a sample liquid absorbing tube on which a 
needle is mounted at the tip, a sample bottle which stores the sample 
liquid for absorption through the needle, and a path which supplies 
to a column the sample liquid which is absorbed by the needle 
comprising a washing bottle for storing the washing liquid, a washing 
port which provides a discharge outlet, and an absorption means 
connected to the discharge outlet, and after temporarily absorbing 
the washing liquid stored in the washing bottle by means of the 
needle which has absorbed the sample liquid, possibly discharging the 
absorbed washing liquid, together with moving to within the washing 
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port, within the washing port from the needle, and in addition, 
absorbing the washing liquid emitted to the washing port from the . 
needle by means of the absorbing means, possibly strongly discharging. 
[0011] [Use] 

By directly inserting the needle within the washing liquid, the 
outside surface of the needle touches the washing liquid, and when 
measuring, washing is performed of the sample liquid attached to the 
outer surface. The washing liquid is absorbed within the sample 
liquid absorption tube as is by means of the needle, and next, when 
emitting the absorbed washing liquid to the outside by reverse flow, 
washing of the inner liquid path of the sample liquid absorption tube 
occurs . 

[0012] Because it is possible for the absorption of this washing' 
liquid to operate in the same way as with the absorption process for 
the sample liquid when normally measured, a special construction is 
not necessary, and it. is possible, for example, to wash the liquid 
path by using various kinds of washing liquid by sequentially 
inserting the needle into differing kinds of washing liquid. 
[0013] [Embodiments] 

A more detailed explanation, referencing the attached drawings 
is given of appropriate embodiments of auto-sample flow path washing 
methods and auto-samplers related to this invention. Fig. 1 shows one 
example of an appropriate device which executes Embodiment 1 of this 
invention. As shown in the figure, approximately the same 
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construction as that conventionally is adopted as the fundamental 
construction for a measuring system. That is, by appropriately 
switching a 6-way valve 20, and by supplying temporarily to a sample 
loop 24 eluted liquid 27 within the tank 26 by pump 25 after storing 
the sample liquid 22 within the sample bottle 21 by means of the 
sample liquid absorption tube 23, pulling on the column 28 supplies 
to the detector 29 the sample 22 which was temporarily stored. 

[0014] The low end absorption inlet 33a of the washing liquid 
absorption tube 33 is inserted and placed within the washing liquid 
tank 32 which is filled with the 1st washing liquid 30. The other end 
of the washing liquid absorption tube 33 is linked to the 1st port a 
of the 3-way valve 34. On the one hand, the 2nd port b of this 3-way 
valve 34 is linked to the measuring syringe 35, shown by the broken 
line in the figure, and by pulling the piston 3 5a of the measuring 
syringe 3 5 when the 1st and 2nd ports a and b of the 3-way valve 34 
are linked, the 1st washing liquid 3 0 is absorbed , within the 
measuring syringe 35. 

[0015] In addition,, the 3rd port c of the 3-way valve 34 is 
connected to the port F of the 6-way valve 20 by means of the sample 
liquid absorption tube 23, and contributes to the absorption of the 
sample liquid 22 in the same way as conventionally, and to the 
washing of the inner flow path of the needle 37 which is attached to 
the sample liquid absorption tube 2 3 and the tip of the sample 
absorption tube 23. 
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[0016] Furthermore, on the sample bottle 21 's side, that is, on 
the needle 37 's side, the closed end cylinder- shaped washing port 39 
is established for. receiving the 1st washing liquid 30 which is 
emitted from the needle 37. In this example, there is established the 
discharge water port 39a at the base of this washing port 39, and 
along with connecting one end of the drain tube 40 to this discharge 
water port 39a, the other end of the drain tube 40 is connected to 
the washing liquid storage tank 41. This washing liquid storage tank 
is connected to the vacuum pump 42. 

[0017] Furthermore, there is established in the vicinity of the 
sample bottle 21, a washing bottle 45 filled with the 2nd washing 
liquid 44. This 2nd washing liquid 44 may be identical to the 1st 
washing liquid 3 0 or may be different, and as necessary, is 
arbitrarily established. In addition, the washing bottle 45 is 
established as the sole bottle in this example, though a plurality 
may be established, and furthermore, there may be used as washing 
bottles sample bottles (sample bottles) in the same way as sample 
liquids. 

[0018] Using the device with the previously described 
construction, an explanation is give for the washing method of the 
liquid path related to Embodiment 1 of this invention. Measurements 
of the normal sample liquid 22 are completed. By moving the needle 3 7 
in a specified direction, the tip of the needle is inserted and 
placed within the washing liquid port 39. After the 1st port a and 
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the 2nd port b are linked as shown by the broken line in Fig. 4 
having created the appropriate configuration for the 3 -way valve, a 
specified amount of the 1st washing liquid 3 0 is absorbed within the 
measuring syringe 35 by drawing a specified amount of the piston 35a 
of the measuring syringe 35. 

[0019] Next, the flow path of the 3-way valve 35 is switched, 
linking the 2nd port b and the 3rd port c. In this condition, by 
pushing the piston 35a of the measuring syringe 35, the 1st washing 
liquid 30 which was absorbed within the measuring syringe 35 is 
emitted to within the washing port 39 from the lower end of the 
needle 37 through the sample liquid absorption tube 23, between the 
port A and port F of the 6-way valve 20, and the needle 37. By this 
flow, washing of every inner flow path is performed. In addition,, in 
this example, when 1st the washing liquid 3 0 which was emitted to 
within the washing port 39, there is operation, of the vacuum pump 42 
and absorption, and sending of the 1st washing liquid 30 which was 
emitted to within the washing port 3 9 to the tank 42 which stores the 
washing liquid normally by means of the water discharge port 39a and 
drain tube 40, and by doing in such a way that the 1st washing liquid 
30 whose use is completed within the washing port 39 does not 
accumulate, adhesion is prevented on the outside surface of the 
needle 37 of washing liquid that is no longer needed, and no 
necessity exists for operation. 
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[0020] In this way, if washing of the normal flow path is 
completed, next is the washing step related to this invention. That 
is, first, as shown in Fig. 2, along with insertion of the needle 37 
within the washing liquid 44 (same composition as the 1st washing 
liquid 30 in this example) which filled the washing bottle 45, the 
2nd and 3rd ports b and c are linked as shown by the solid line in 
Fig. 1 through the 3-way valve 34. In this condition, by drawing on 
the piston 35a of the measuring syringe 35, a specified amount of the 
2nd washing liquid 44 is absorbed into the sample liquid absorption 
tube 23. 

[0021] Through insertion in the 2nd washing liquid 44 of the 
needle 37, and with the outside surface of the needle 37 touching the 
2nd washing liquid 44, the sample liquid adhered to the outside 
surface is washed. Moreover, desirably, before absorption of the 2nd 
washing liquid 44, more concretely, by drawing the piston 35a of the 
measuring syringe 35 before insertion of the needle 37 in the 2nd 
washing liquid 44, a small amount of air is absorbed. 

[0022] Next, the needle is moved upward, and the lower end is 
made to separate from the liquid surface of the 2nd washing liquid 44, 
and in this condition, by drawing the piston 3 5a of the measuring 
syringe 36, a small amount of air is absorbed (reference 4 (B) ) . 
Positioning is made within the washing port 39 by moving the needle 
37. In this condition, by pushing the piston 35a of the measuring 
syringe 35, the 2nd washing liquid 44 which was temporarily absorbed 
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is emitted in the direction of the discharge port 39 by the needle 37. 
The emitted 2nd washing liquid 44 is discharged to the outside in the 
same way as the 1st washing liquid 30.. 

[0023] If the washing is completed, along with halting the 
vacuum pump 42, there is separation from the washing port 39 by 
raising the needle 37. In this example as previously stated, in order 
that each of the washing liquids 3 0 and 40 that are only used within 
the washing port 3 9 do not accumulate, when raising -and moving the 
needle, no re-adhesion of the washing liquid on the outside surface 
of the needle 37 occurs. 

[0024] Moreover, there may be a plurality of repeated operations 
for washing by absorbing and drawing of the needle 37 as necessary, 
and after a certain time, the washing effect improves. In addition, 
as with this embodiment, the washing process by absorbing and drawing 
from the needle 37 that is related to this invention can be for every 
fixed period or randomly ' without measurement. Furthermore, in the 
previously described embodiment it is good to proceed with washing in 
a reverse sequence after washing in the normal way for washing 
related to this invention. 

[0025] Furthermore, for operations timing of the vacuum pump 42, 
it is not necessary to perform before penetrating with a needle each 
of the washing liquids 30 and 44 as in the embodiment, and with all. 
the washing processes using the needle 37 completed, the needle 37 
operates before the uplifting movement, and it is good if there can 
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be discharge of the washing liquid within the washing port 39, and 
preferably, the washing liquid that is only used within the washing 
port 39 has accumulated, and before the washing liquid only used at 
the lower end of the needle 37 makes contact, operation of the back 
pump 42 is performed. 

[002 6] Fig. 3 shows the necessary parts of the operational 
processes for Embodiment 2 of this invention. In this example 'also, 
along with insertion of the needle 37 in the 2nd washing liquid 44, 
there is the process of absorption, and then the process of absorbing 
a small amount of air after moving the needle 37 upward is done in 
the same way as with Embodiment 1. Fig. 3(A) shows the conditions of 
the sample liquid absorption tube 23 after absorbing and drawing some 
related air and the conditions within the 6-way valve 20. That is, 
the 2nd washing liquid 44 indicated by black coating is positioned at 
the center of the sample liquid absorption tube 2 3 which connects the 
port F of the 6-way valve 20 and the measuring syringe 35. Moreover, 
the symbol 47 in the figure is air that was absorbed before absorbing 
and drawing the 2nd washing liquid 44. 

[0027] In these conditions, the piston 35a of the measuring 
syringe 35 is pushed only a certain amount. The amount pushed is 
small compared to the amount pulled in the previous process. As shown 
in Fig. 3(B), the 2nd washing liquid 44 of only a specified amount is 
pushed and returned. However, as abbreviated in the figure, with air 
that has been absorbed after absorption of the 2nd washing liquid 44 
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under these conditions, the 2nd washing liquid 44 does not accumulate 
from the tip of the needle 37. 

[0028] By pushing a specified number of times the piston 35a and 
drawing it, the conditions of Fig. 3(A) and Fig. 3(B) are repeated. 
From this repetition the 2nd washing liquid 44 returns and moves 
within the sample liquid absorption tube 23, and an increased washing 
effect obtained. 

[0029] Afterwards, the needle 37 moves to the washing port 39, 
and the 2nd washing liquid 44 which was absorbed by pushing a great 
deal the piston 35a is emitted. Other constructions and operational 
effects are not explained as they are the same as with Embodiment 1. 

[0030] Moreover, with every embodiment described, all the 
washing liquids that were absorbed by the needle 37 were explained 
for one kind, but this invention is no so limited, and with the 
preparation of a plurality of washing bottles, differing kinds in 
each of the washing bottles, and by filling with washing liquid such 
as alkali acid or organic solvents good effective washing can occur 
with the desired washing liquid. By making related constructions, it 
is possible to wash accurately with sample liquid so as not to be 
able to completely wash when not using a plurality of washing liquids 
such as living samples (blood serum, etc.). 

[0031] When it is necessary to have 2 kinds of washing liquid, 
there is not preparation of a plurality of washing bottles as 
described above, and there is filling of one washing liquid within 
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the washing liquid tank performing normal washing, and it is possible 
to obtain the same effect as filling other washing liquid in the 
washing bottle. 

[0032] In addition, in every embodiment discussed, there was an 
explanation of an example which executed this invention's washing 
method by adding to all washing methods, and it is permissible to 
perform washing with a flow path using only the washing method of 
this invention. In related cases, a 3 -way valve and washing liquid 
tank are not necessary, and it is possible to directly connect the 
measuring syringe with one of the ports of the 6-waqy valve. Also, 
simplification of the device was attempted in order to execute this 
invention ' s methods . 
[0034] [Effect of the Invention] 

As stated above, with the flow path washing method of the auto- 
sampler related to this invention, because the needle is inserted 
directly in the washing liquid, the outside surface of the needle 
contacts the washing liquid, and it is possible to wash this outside 
surface. The washing liquid is absorbed within the sample liquid 
absorption tube by means of the needle under unchanged conditions and 
because the absorbed washing liquid is emitted to the outside by 
reverse flow, it is possible to wash the inner flow path of the 
sample liquid absorption tube. That is, with this invention, because 
it is possible to execute the same operation of washing as the 
absorption process for the sample liquid in normal measurement time, 



16 



an effect is also achieved of being able to use as is conventional 

devices with special devices or constructions . 

[0034] Furthermore, it is possible to wash the flow paths by 

using various kinds of washing liquid by sequentially inserting 

various different kinds of washing liquid within the needle, and it 

is possible to wash the flow paths more accurately. Consequently, it 

is possible to perform accurately the washing process also after 

measurement of sample liquids which could not perform washing 

completely ■ if the washing liquids of various kinds for blood serum 

and urine were not used. The effect, because there is no absorption 

on Teflon (trademark) which the protein and lipids within the blood 

serum and urine form every flow path for sample liquid absorption 

tubes, the volume (cross-sectional area) is normally maintained at a 

constant, and the sample liquid which is subject to measurement and 

♦ 

the sample liquid previously processed are not mixed together, thus 
giving conditions for accurate measurement. Furthermore, it is 
possible to perform measurements continuously for the required sample 
liquid of differing washing liquids, thus improving the operational 
efficiency. 

[Brief Explanation of the Drawings] 

[Figure 1] A construction diagram which shows one example of the 
device which is appropriate for executing Embodiment 1 of the auto- 
sampler flow path washing method related to this invention. 

[Figure 2] A diagram for explaining the use of Embodiment 1. 
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[Figure 3] A diagram which explains the principal parts ,of the 
process of Embodiment 2 of the auto-sampler flow path washing method 
related to this invention. 

[Figure 4] A construction diagram showing a conventional exampl 
[Explanation of the Elements] 

22- sample liquid 

23- sample liquid absorption tube 
37- needle 

44- 2nd washing liquid (washing liquid) 
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Figure 1 




. Figure 2 




Key: a) To vacuum pump 
Figure 3 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for the automatic sampler for HPLC, and relates to 
amelioration of the approach of washing the passage where a sample solution circulates. 
[0002] 

[Description of the Prior Art] An example is shown for the example of a configuration of the measuring 
device of the conventional automatic sampler in drawing 4 . Based on this drawing, the principle of 
operation is explained briefly. First, either of the passage shown with the passage which it is and is 
shown as a continuous line and the broken line for changing the sample installation root and the sample 
derivation root flows through the roppo valve 1 equipped with six port A-F alternatively. In the 
condition of having made it flowing through the passage shown as this continuous line, downward 
migration of the sample suction pipe 2 is carried out, and it inserts into the sample solution 5 filled up 
with the needle 3 prepared at that tip in the specimen bottle 4. Subsequently, the piston of the measuring 
syringe 6 is pulled and specified quantity suction of the sample solution 5 is carried out from a needle 3. 
[0003] Subsequently, it considers as the condition which the passage of the roppo valve 1 is changed 
and shows in a broken line. The piston of the measuring syringe 6 is pushed in this condition, and only 
the specified quantity pours in a sample solution into the sample loop formation 7. 
[0004] Then, the passage of the roppo valve 1 is changed again and it changes into the condition which 
shows in the original continuous line.' And the eluate 10 in a tank 9 sends out the sample within a sample 
loop formation to a column 1 1 with a pump 8. It separates into each component within a column 11, and 
a sample is detected with a detector 12. 

[0005] And if one measurement is completed, washing in each passage will be performed in preparation 
for next measurement. The inside of the passage through which the eluate 10 passed first here on the 
occasion of extrusion of the above-mentioned sample solution 5 is washed by the eluate 10. However, 
sample solution suction-pipe 2 grade is not washed by the path which an eluate 10 does not pass, i.e., 
needle 3 list, by the eluate 10. Then, conventionally, after making the penetrant remover 15 with which 
considered as the condition which the passage of a cross valve 13 is changed and shows in a broken line, 
lengthened the piston of the measuring syringe 6 in the condition, and it filled up in the penetrant 
remover tank 14 in the measuring syringe 6 inhale, the passage of a cross valve 13 is changed and it 
returns to the condition of the original continuous line. And the penetrant remover 15 in the measuring 
syringe 6 is supplied to a needle 3 side through the sample solution suction pipe 2, and it is made to 
breathe out from the needle 3 to the exterior by pushing a piston. That is, a penetrant remover 15 will be 
passed to inhalation and hard flow of the above-mentioned sample solution. Thereby, the interior of 
needle 3 grade is washed by sample solution filling pipe 2 list. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there is a problem shown below by the above- 
mentioned conventional washing approach. That is, since the needle 3 is making the tip insert into a 
sample solution 5 at the time of sample solution inhalation, the sample solution 5 has adhered also to the 
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outside front face of a needle 3. Therefore, washing of this sample solution 5 must also be performed. 
However, by the conventional washing approach, the key objective is chiefly set to washing of the 
internal passage, and the outside front face of the starting needle 3 cannot fully be washed as the inside 
of the sample solution suction pipe 2 is passed for the penetrant remover 15. 

[0007] Moreover, in the case of a living body sample especially a blood serum, urine, etc., the above- 
mentioned sample solution 5 adsorbs at the Teflon (trademark) in which the protein and the lipid in the 
sample solution 5 form each passage of sample solution suction-pipe 2 grade. And in order to remove 
the protein to which it they-stuck, washing by alkali, the acid, and organic solvent various kinds is 
needed. However, with the above-mentioned conventional equipment, since it has only the single 
penetrant remover tank 14, the penetrant remover 1 5 which can be supplied to a needle 3 side at the time 
of washing becomes one kind. Therefore, since it was used according to the class of sample solution 5 to 
measure, having chosen a kind which a cleaning effect goes up most among the three above-mentioned 
kinds of penetrant removers, there is a possibility that sufficient cleaning effect cannot demonstrate. 
That is, when an alkaline penetrant remover is used temporarily, there is a possibility of remaining 
adhering to a passage internal surface, without the matter which falls off by the penetrant remover of 
acidity or an organic solvent being unremovable. 

[0008] By washing certainly the outside front face of a needle, the internal passage where a sample 
solution flows, the place which this invention was made in view of the above-mentioned background, 
and is made into the purpose can perform exact measurement, and is to offer the passage washing 
approach of the automatic sampler which moreover controls generating of contamination. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the needle prepared at 
the tip of a sample solution suction pipe was inserted into the penetrant remover, and the penetrant 
remover was attracted in said sample solution suction pipe through said needle according to inhalation 
of a sample solution, and an abbreviation same activity, and more nearly subsequently to said suction 
direction and hard flow than said needle, said penetrant remover is circulated and it was made to carry 
out the regurgitation of the penetrant remover outside by the passage washing approach of the automatic 
.sampler concerning this invention. v_ 
[0010] Moreover, while preparing two or more preferably different penetrant removers and carrying out 
sequential insertion of said needle into two or more of the penetrant removers, it is attracting and 
carrying out the regurgitation of the penetrant remover. — J 
[0011] 

[Function] By making a needle insert directly into a penetrant remover, the outside front face of the 
needle touches a penetrant remover, and washing of the sample solution which adhered to the outside 
front face at the time of measurement is performed. And a penetrant remover is attracted in a sample 
solution suction pipe through a needle with the condition, and if the attracted penetrant remover is made 
to flow backwards and it is subsequently made to breathe out outside, washing of the internal passage of 
a sample solution suction pipe will be performed. 

[0012] And since inhalation of this penetrant remover can be performed by the same activity as the 
inhalation process of the sample solution at the time of the usual measurement, the special device is * 
unnecessary, for example, can wash two or more passage using the penetrant remover of a seed by 
carrying out sequential insertion of the needle into the penetrant remover of a different class. 
[0013] 

[Example] An accompanying drawing is made reference and the suitable example of the passage 
washing approach of the automatic sampler which starts this invention below is explained in full detail. 
Drawing 1 shows an example of the equipment suitable for carrying out the 1st example of this 
invention. As shown in this drawing, the basic configuration of system of measurement has taken the 
above-mentioned conventional thing and the above-mentioned conventional abbreviation same 
configuration. That is, after making the sample solution 22 in a specimen bottle 21 once store in the 
sample loop formation 24 through the sample solution suction pipe 23 by changing the roppo valve 20 
suitably, he is trying to supply the sample solution 22 ******(ed) [ above-mentioned ] one to a column 
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28, as a result a detector 29 by supplying the eluate 27 in a tank 26 to the sample loop-formation 24 side 
with a pump 25. 

[0014] And insertion arrangement of the lower limit inhalation opening 33a of the penetrant remover 
suction pipe 33 is carried out into the penetrant remover tank 32 with which it fills up with the 1st 
penetrant remover 30, and the another side edge of the penetrant remover suction pipe 33 is connected 
with the 1st port a of a cross valve 34. On the other hand, the 2nd port b of this cross valve 34 is 
coordinated with the measuring syringe 35, and as a drawing destructive line shows, the 1st penetrant 
remover 30 is attracted in the measuring syringe 35 by lengthening piston 35a of the measuring syringe 

35, where the 1st and 2nd port a and b of a cross valve 34 is opened for free passage. 

[0015] Moreover, it connects with the port F of the roppo valve 20 through the sample solution siphon 

36, and the 3rd port c of a cross valve 34 contributes to suction of a sample solution 22, and washing of 
the inside passage of the needle 37 with which the sample solution siphon 36 list was equipped at the tip 
of the sample solution siphon 36 as usual. 

[0016] The washing port 39 of the shape of a closed-end cylinder for receiving the 1st penetrant remover 
30 breathed out from a needle 37 is arranged in the specimen bottle 21 37, i.e., needle, side further 
again. And while preparing exhaust-port 39a in the pars basilaris ossis occipitalis of the washing port 39 
and connecting the end of a drain pipe 40 to the exhaust-port 39a, the penetrant remover reservoir tank 
41 is made to open the other end of a drain pipe 40 for free passage in this example. And the vacuum 
pump 42 is made to coordinate the penetrant remover reservoir tank 41 . 

[0017] Furthermore near the specimen bottle 21, the washing bottle 45 with which the 2nd penetrant 
remover 44 was filled up is formed. It may be the same as that of the 1st above-mentioned penetrant 
remover 30, or components may differ, and this 2nd penetrant remover 44 is set as arbitration if needed. 
Moreover, although one washing bottle 45 is formed by this example, it may be prepared and you may 
make it use a sample bottle (specimen bottle) as a washing bottle like a sample solution further. [ two or 
more] 

[0018] The washing approach of the passage concerning the 1st example of this invention is explained 
using the equipment of the above-mentioned configuration. Now, suppose that measurement of the usual 
sample solution 22 was completed. Then, a needle 37 is moved in the predetermined direction and 
insertion arrangement of the tip of the needle 37 is carried out into the washing port 39. And after 
changing into the condition that the 1st port a and the 2nd port b are open for free passage, as [ show / a 
cross valve 34 / the broken line of illustration ], specified quantity inhalation of the 1st penetrant 
remover 30 is carried out for piston 35a of the measuring syringe 35 into the measuring syringe 35 by 
specified quantity ******. 

[0019] Subsequently, the passage of a cross valve 34 is changed and it changes into the condition that 
the 2nd port b and the 3rd port c are open for free passage. In this condition, the 1st penetrant remover 
30 inhaled in the measuring syringe 35 is breathed out towards the inside of the washing port 39 by 
pushing piston 35a of the measuring syringe 35 by the port A of the sample solution suction pipe 36 and 
the roppo valve 20, and the list between F through a needle 37 from the lower limit of a needle 37. 
Thereby, washing of each inside passage is performed. Moreover, while the 1st penetrant remover 30 is 
breathed out from this needle 37 in this example, A vacuum pump 42 is operated, it draws in and 
exhaust-port 39a and a drain pipe 40 are always minded for the 1st penetrant remover 30 breathed out in 
the washing port 39. To the penetrant remover reservoir tank 42 side Delivery, Although it is made for 
the 1st used penetrant remover 30 not to collect in the washing port 39 and the reattachment on the front 
face of an outside of the needle 37 of a used penetrant remover is prevented, it is not necessary to make 
it not necessarily operate. 

[0020] Thus, if washing of the usual passage is completed, it will move to the step of washing ** — \ 
concerning this invention. That is, as first shown in drawin g 2 (A), while inserting a needle 37 into the 
2nd penetrant remover 44 (it is the same quality of the material as the 1st penetrant remover 30 at this 
example) filled up in the washing bottle 45, as the drawing 1 solid line shows, between the 2nd and 3rd ^ 
port b and c is made into a free passage condition for a cross valve 34. By lengthening piston 35a of the 
measuring syringe 35 in this condition, the 2nd penetrant remover 44 of the specified quantity is inhaled 
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n the sample solution suction pipe 23. 

[0021] And with insertion into the 2nd penetrant remover 44 of a needle 37, the outside front face ofa^> 
needle 37 will touch the 2nd penetrant remover 44, and the sample solution adhering to the outside front 
face is washed. In addition, before attracting the 2nd penetrant remover 44 of the above preferably, and a 
needle 37 more specifically inserts into the 2nd penetrant remover 44, it is making a small amount of air 
attract by lengthening piston 35a of the measuring syringe 35. 

[0022] Subsequently, carry out updrifl of the needle 37, that lower limit is made to desert from the oil 
level of the 2nd penetrant remover 44, and a small amount of air is inhaled by lengthening piston 35a of 
the measuring syringe 35 further in this condition (refer to this drawing (B)). And you move a needle 37 
and make it located in the washing port 39. By pushing piston 35a of the measuring syringe 35 in this 
condition, the discharge port 39 is made to turn and breathe out the 2nd once attracted penetrant remover 
44 from a needle 39 (refer to this drawing (C)), and washing of inside passage is completed. And this 
2nd breathed-out penetrant remover 44 is discharged like the 1st penetrant remover 30 of the above 
outside. 

[0023] And if the above-mentioned washing is completed, while suspending a vacuum pump 42, a 
needle 37 is raised and it is made to desert from the washing port 39. A penetrant remover seems not to 
carry out the reattachment to the outside front face of a needle 37 in the case of the updrifl of a needle 
37, since each used penetrant removers 30 and 44 are not storing in the washing port 39 in this example 
as mentioned above. 

[0024] In addition, the washing processing by suction from the above-mentioned needle 37 is repeated 
two or more times, it may be made to perform it if needed, and, in this case, a cleaning effect goes up 
more, moreover, the ** to which measurement does not perform washing processing by suction from the 
needle 37 concerning this invention the degree of capital like this example in using together with the 
usual washing processing « every fixed spacing ~ or it may be made to carry out in random. 
Furthermore, although it was made to perform washing concerning this invention in the above- 
mentioned example after carrying out the usual washing, reverse is sufficient as this sequence. 
[0025] Furthermore, the actuation timing of a vacuum pump 42 Before injecting each penetrant 
removers 30 and 44 from a needle like the example mentioned above, it is not necessary to carry out. 
Although what is necessary is to complete all the washing processes over a needle 37, to make it operate 
in front rather than it carries out updrift of the needle 37, and just to be able to discharge the penetrant 
remover in the washing port 39, preferably Before a used penetrant remover collects in the washing port 
39 and a used penetrant remover contacts the lower limit of a needle 27, it is operating a vacuum pump 
42. 

[0026] Drawin g 3 shows the important section of the routing of the 2nd example of this invention. The 
process which draws in while inserting a needle 37 into the 2nd penetrant remover 44 also by this 
example, and attracts a small amount of air after carrying out updrift of the needle 37 subsequently is the 
same as the 1st example of the above. And when the condition in the roppo valve 20 is shown in the 
sample solution suction-pipe 23 list after attracting the starting air, it is shown in drawin g 3 (A). That is, 
black painting is carried out and the 2nd shown penetrant remover 44 is located to the central part of the 
sample solution suction pipe 23 to which Port F and the measuring syringe 35 of the roppo valve 20 are 
connected. In addition, the agreement 47 among drawing is the air which drew in before suction of the 
2nd penetrant remover 44. 

[0027] In this condition, only the specified quantity pushes piston 35a of the measuring syringe 35. This 
amount to push is made fewer than the amount subtracted at the last process. Then, as shown in this 
drawing (B), the 2nd penetrant remover 44 is put back only for the specified quantity. However, with the 
air which drew in after suction of the 2nd penetrant remover 44 also in this condition although the 
illustration abbreviation was carried out, from the tip of a needle 37, the 2nd penetrant remover 44 leaks 
and does not come out. 

[0028] And when it push and lengthens and only the count of predetermined operates the above- 
mentioned piston 35a, drawin g 3 (A) and the condition of (B) are repeated. Thereby, the 2nd penetrant 
remover 44 will carry out both-way migration of the inside of the sample solution suction pipe 23, and a 
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cleaning effect increases more. 

[0029] Then, a needle 37 is moved to the washing port 39 side, and the 2nd penetrant remover 44 
inhaled by pushing in piston 35a greatly is discharged. In other configuration lists, since it is the same, 
the explanation is abbreviated to the 1st example which described the operation effectiveness above. 
[0030] In addition, although the penetrant remover which each attracts through a needle 37 explained 
one kind of thing in each above-mentioned example, this invention is not restricted to this, prepares two 
or more washing bottles, is filled up with penetrant removers, such as a different class in each washing 
bottle, for example, alkalinity, acidity, and an organic solvent, and may be made to perform the above- 
mentioned washing to a desired penetrant remover. By making it the starting configuration, if two or 
more sorts of penetrant removers are not used like for example, living body samples (blood serum etc.), 
washing processing can be ensured also to the sample solution which cannot be washed completely. 
[003 1] And without preparing two or more washing bottles as mentioned above, when two kinds of 
especially penetrant removers are required, two or more starting sorts and, it is filled up with one 
penetrant remover in the penetrant remover tank which performs the usual washing, and the same 
effectiveness can be acquired by being filled up with the penetrant remover of another side in a washing 
bottle. 

[0032] In addition, although each above-mentioned example explained the example which all enforces 
the washing approach of this invention in addition to the usual washing approach again, it may be made 
to wash passage etc. only by the washing approach concerning this invention. When starting, a penetrant 
remover tank can become unnecessary at a cross valve list, direct continuation of the measuring syringe 
can be carried out to the port of 1 of a roppo valve, and simplification of the equipment for enforcing 
this invention approach can be attained. 
[0033] 

[Effect of the Invention] As mentioned above, by the passage washing approach of the automatic 
sampler concerning this invention, since a needle is inserted into a direct penetrant remover, the outside 
front face of a needle can contact a penetrant remover, and, thereby, can wash the outside front face. 
And a penetrant remover is attracted in a sample solution suction pipe through a needle with the 
condition, and since the attracted penetrant remover is made to flow backwards and it is subsequently 
made to breathe out outside, washing of the internal passage of a sample solution suction pipe can also 
be performed. That is, in this invention, since washing can be performed by the same activity as the 
inhalation process of the sample solution at the time of the usual measurement, the effectiveness that it 
can be used as it is also does so conventional equipment with special unnecessary equipment and device. 

[0034] And by carrying out sequential insertion of the needle, for example into the penetrant remover of 
a different class, two or more passage can be washed using the penetrant remover of a seed, and passage 
can be washed more certainly. Washing processing can be ensured even if it is after measurement of the 
sample solution which cannot wash completely, if it follows, for example, two or more sorts of penetrant 
removers, such as a blood serum and urine, are not used. Consequently, since it does not stick to the 
Teflon (trademark) in which the protein and the lipid in the blood serum to apply, urine, etc. form each 
passage, such as a sample solution suction pipe, the volume in passage (cross section) can perform exact 
measurement, without intermingling the sample solution of the measuring object, and the sample 
solution performed last time, while always being kept constant. Furthermore, it can measure 
continuously also to the required sample solution of a different penetrant remover, and working 
efficiency improves. 



[Translation done.] 
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What is claimed is: . . 

1... An automatic sampler for injecting a sample into 
a sample introducing portion . in . communication to a column of 
a liquid chromatography, comprising:. ... 

a) a needle, for. sucking, the sample from a sample liquid 
bath; and injecting the sample \in.to the sample introducing 
portion; . 

b) . a first rinsing section for rinsing said needle by 
soaking said needle in a; first rinsing liquid, in which the 

. first ;.rins;ing liquid is hot exchanged during the -rinsing, 
operation; and 

c) a second rinsing section for rinsing said needle by 
soaking said needle in a second rinsing liquid, in which the 
second rinsing liquid is exchanged during the rinsing operation, 

wherein said needle is rinsed by at least one rinsing 
section selected from said first rinsing section and said second 
rinsing section. 

2. The automatic sampler according to claim 1, further 
comprising: 

a switching section for selecting the second rinsing 
liquid for use with said second rinsing section from among a 
plurality of rinsing liquids. 

3 . Amethod for rinsing a needle of an automatic sampler, 
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said method comprising:- . 

rinsing the needle by at least one operation selected 
from a) rinsing. the needle by soaking the needle, in- a "first 
rinsing liquid/ in which , the : first rinsing, liquid is not 
. 5 exchanged during'the rinsingoperation, andbj rinsing theneedle 
by; soaking the needle in a second rinsing liquid, in which the 
second rinsing liquid is exchanged during the rinsing. operation'. • 

•; - 4. The method for rinsing a needle of an automatic- 

10 sampler according to claim 3, further comprising: 

selecting the second rinsing liquid from among a plurality 
of rinsing liquids. 
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